Abstract. Artistic gymnastics has made significant progress, proving that it develops in accordance with the trends of performance sport but it has its specific features too, such as: development of sports mastership, growth and rivalry of competitive programs, creation of new complex routines, sports mastery that reaches virtuosity; improvement of the components specific to the training of high classification gymnasts. The method of video-computerized analysis of double somersault dismounts off uneven bars, consistent with the method of movement postural orientation allowed to highlight and identify the biomechanical characteristics of the key elements whose assimilation deepens the understanding of sports technique and enables the development of modern programs for their learning.
Introduction
Gymnastics is one of the oldest Olympic sports. At the present moment, artistic gymnastics recorded remarkable progress, reaching a really high level of development so that gymnasts' performances differ by new elements, increased difficulty, complexity and spectacular character of exercises, concomitantly with improved technique and execution mastery [1, 2] .
Technical training includes the whole arsenal of methodic and organizational measures established during sports training with the purpose of acquiring the specific technique. It respects the physiological, biomechanical, aesthetic, psychological laws, relying on superior intellectual and emotional aptitudes of the gymnast [3] .
In conformity with the requirements and the specific character of women's artistic gymnastics apparatus, the elements on uneven bars can be divided into several structural groups, defined not only according to their execution manner, but also according to their purpose, namely: handstands, hip circles (small and big), free passing over bars, somersaults and re-grasping, simple switches on longitudinal axis or made during different basic movements, transitions from one bar to another, mounts and dismounts [1, [4] [5] [6] [7] ; the dismounts off uneven bars correspond to the 6 th group of the International Code of Points, with the following difficulty groups and values [8] : group B -0.2 points -double back tuck somersault, group C -0.3 points -double back pike somersault and group D -0.4 points -double back tuck somersault with 360°twist in the first somersault.
At the present moment, the scientific research has numerous concerns on the biomechanics issues in gymnastics. They are intended to help understand and classify based on the clear definition of movements study field. Current guidelines in the biomechanical research specific to this sports branch and the interest shown in this matter refer to the transfer of rotational movements, the mathematical modeling of the biomechanical indicators of back giant, the differences between the dismounts from front and back giant, the dismounts off uneven bars [3, [9] [10] [11] [12] [13] [14] . Other issues that awaken researchers' interest worldwide are: similarities between the giant on high bar and the giant on uneven bars; elements with grasping and re-grasping of bar etc [15, 16] .
The purpose of the paper is to highlight the dynamics of the kinematic and dynamic indicators of back double somersault dismounts off uneven bars of 12 to 15 years old gymnasts in training basic specialization stage.
Hypothesis of the paper. We consider that the biomechanical analysis of back double somersault dismounts off uneven bars based on the achievement of the macro methods of learning in the case of young gymnasts aged 12 to 15 will contribute to the development of sports technique key elements and to the improvement of dynamic and kinematic characteristics of the movement.
Methodology
The methodological character of this research consists of generalization and systematization of the large number of scientific data and the practical experience related to knowledge formation. Thus, the macro methods for learning the gymnastics exercises are presented as a modern dynamic system that includes and integrates the technological, didactical, biomechanical and motor structures of the exercises to be learnt. The objective practical-scientific argumentation for elaborating the macro methods to learn highly difficult gymnastic exercises was possible thanks to the use of modern theories [17] .
This scientific approach entailed an experimental study made within the pedagogical experiment of the post doctoral thesis of the first author, selecting -from the final stage of the research -the dynamics of the biomechanical characteristics of dismounts off uneven bars. The research was conducted throughout the period 2012 -2014, monitoring gymnasts' performances in three national competitions in uneven bars event. The subjects of the study were 7 athletes of 12 to 15 years old, members of junior national team of Romania.
Research methods used: method of theoretical and methodological analysis of literature related to artistic gymnastics; method of evaluation of gymnastics exercises sports technique by using the movement algorithmic analysis [7] ; video computerized method, by means of: "Pinnacle Studio", "Kinovea" and "Physics ToolKit" programs; method of movement postural orientation and evaluation of key elements of sports technique with complex coordination of movement structure [18] ; method of linear-branched programming of gy mnastics exercises learning and improving [17] ; statistical method by means of "KyPlot" program. Championships of Artistic Gymnastics, Onesti 2012. Table 3 shows the correlational links between the biomechanical indicators in the dismounts off uneven bars and the results achieved in Romanian National Championships, Bucharest 2014.
Results

Discussions
The processing of the data existing in the years 2012, 2013 and 2014, obtained by 16 different athletes, executing 47 dismounts off uneven bars (6 -TDS; 33 -PDS and 8 -TDS360°) led to the determination of the values in The results of the correlative analysis reveal the following matters (table 3) : strong links between indicators р<0.01 radius of movement (RM) of foot joint and RM of GCG and shoulder joint during rotation in handstand on apparatus; RM GCG of body and RM of shoulder joint during the phase of rotation in handstand; RM of shoulders and RM of hand joint during the phase of rotation without support; score for execution and final score. At р<0.05 there are correlations between the inertia of rotation (IR) and RM GCG of the body during the phase of rotation in handstand and the thigh-torso angle in SPh1; RM of foot joint and RM of shoulders during the phase of rotation in handstand and the hand joint during the phase of rotation without support; torso-arm angle during the phase of rotation without / with support and the score for exercise difficulty.
Conclusion
The comparative biomechanical analysis of the angular characteristics of sports technique key elements used in the dismounts off uneven bars executed by the gymnasts aged 12 to 15 years highlights modifications of the angular values of body posture in movement phasic structure and significant differences between tests.
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